The Ultrabithorax gene of Drosophila and the specification of abdominal histoblasts.
Separation of the imaginal and larval developmental pathways in Drosophila occurs early in embryogenesis, resulting in the formation of imaginal discs and abdominal histoblast nests along the larval body wall. The dorsal and ventral histoblast nests within the first abdominal (A1) segment are shown not to be segmentally homologous with the metathoracic (T3) haltere and leg discs, respectively, since they occur at distinct dorso-ventral locations during normal development and can be found together within the same segment in mutants of the Bithorax complex (BX-C) where T3 is transformed towards A2-A4 or A1 towards T3. Several patterning abnormalities are also observed in BX-C mutants. A ventral shift in the A1 ventral nest occurs in partially transformed larvae harboring weak bithoraxoid (bxd) mutations; in more fully transformed larvae (Ubx1/Df) both the anterior dorsal and ventral nests are lost and instead a dorsal and ventral disc bud are formed. Dorso-ventral inversions in the pattern of the ventral nest occur in a random fashion throughout A1-A7 in response to an increase or decrease in the gene dosage of the BX-C. In gain-of-function mutants anterior dorsal histoblast cells form in the homologous anterior as well as the nonhomologous posterior portion of T3. Based on these and other findings it appears that the Ultrabithorax (Ubx) locus (and possibly abdominal-A and Abdominal-B) is required to steer ectodermal cells toward an imaginal histoblast rather than a larval cell fate at specific regions within the first abdominal segment.